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. $\{a_{1}, a_{2}, \ldots, a_{n}\}\subseteq \mathrm{Z}^{d}$ , $a_{j}$ $d$
$a_{j}=(a_{1j,j’\cdots,j}a_{2}ad)t$ ( ) $a_{1},$ $a_{2},$
$\ldots,$
$a_{n}$
$d$ $n$ $A=(a_{ij})1\leq i\leq d;1\leq j\leq n$ , $Ab=0$ $n$
$b=(b_{1}, b2, \ldots, bn)^{t}$ $\mathrm{K}\mathrm{e}\mathrm{r}(A)$ . , $(\alpha_{1}, \alpha_{2}, \ldots, \alpha_{d})\in \mathrm{C}^{d}$
$f$
$\partial$
$(_{j=1} \sum^{n}aijx_{j^{\frac{\partial}{\partial x_{j}}}}-\alpha_{i}\mathrm{I}f=0$ , $i=1,2,$ $\ldots,$ $d$
$(*)$
$( \prod_{b_{j}>0}(\frac{\partial}{\partial x_{j}})^{b_{j}}-\prod_{b_{j}<0}(\frac{\partial}{\partial x_{j}})^{-b_{j}})f=0$, $b\in \mathrm{K}\mathrm{e}\mathrm{r}(A)\cap \mathrm{Z}^{n}$
GKZ- . [G-K-Z] .
,
$\mathrm{B}_{2}^{+}=|01$ $01$ $11$ $-11$
, GKZ-
$(X_{1} \frac{\partial}{\partial x_{1}}+X3\frac{\partial}{\partial x_{3}}+X_{4}\frac{\partial}{\partial x_{4}}-\alpha_{1}\mathrm{I}^{f=0}$
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$(x_{2^{\frac{\partial}{\partial x_{2}}+}}X_{3} \frac{\partial}{\partial x_{3}}-X_{4}\frac{\partial}{\partial x_{4}}-\alpha 2)f=0$
$(( \frac{\partial}{\partial x_{1}})^{2}-(\frac{\partial}{\partial x_{3}})(\frac{\partial}{\partial x_{4}}))f=0$
$(( \frac{\partial}{\partial x_{1}})(\frac{\partial}{\partial x_{2}})-(\frac{\partial}{\partial x_{3}}))f=0$
$(( \frac{\partial}{\partial x_{1}})-(\frac{\partial}{\partial x_{2}})(\frac{\partial}{\partial x_{4}})\mathrm{I}^{f}=0$
.
$([\mathrm{G}-\mathrm{K}^{-}\mathrm{Z}], [\mathrm{G}-\mathrm{G}-\mathrm{p}])$ . $(\alpha_{1}, \alpha_{2}, \ldots, \alpha_{d})\in \mathrm{C}^{d}$ generic
$(*)$
$\mathrm{R}^{d}$ $n+1$ { $0,$ $a_{1,2,\ldots,}a$ a}




$\{a_{1}, a_{2}, \ldots, a_{n}\}\subset \mathrm{Z}^{d}$ ,








, $d+1$ $n+1$ $\overline{A}$
$\overline{A}=$
. $\mathrm{C}[t0, t1, \ldots, tn]$ , $b=(b_{0}, b_{1,2}b, \ldots, b_{n})t\in \mathrm{Z}^{n+1}$
$Ab=0$ ,
$g_{b}= \prod_{>bj0}tjb_{j}-\prod_{b_{j}<0}t^{-}jb_{j}$
$\mathrm{C}[t_{0}, t_{1,\ldots,n}t]$ $I_{A}$ , $A$
. , $\mathrm{B}_{2}^{+}$ , $I_{\mathrm{B}_{2}^{+}}$ 3 $t_{1^{-t_{3}t_{4},tt}03,0}^{2}12^{-}tttt_{1}-t2t_{4}$
.
, $\mathrm{C}[t_{0}, t_{1,\ldots,n}t]$ $<$
( ) . ,
$\mathrm{C}[t_{0}, t_{1,\ldots,n}t]$ $\{\prod_{j=0}^{n}t_{j^{j}}^{b} ; 0\leq b_{j}\in \mathrm{Z}\}$ $<$
,
( ) $u\neq 1$ , $1<u$ ,
( ) $u,$ $v,$ $w$ , $u<v$ $uw<vw$
. $<$ , $g_{b}=$
$\prod_{b_{j}>0}t-j\prod b_{j}<0t^{-b}jb_{j}j\in I_{A}$ $\prod_{b_{j}>0^{t}}jb_{j}$ $\prod_{b_{j}<0^{t^{-}}}jb_{j}$
$<$ $g_{b}^{(+)}$ , $g_{b}^{(-)}$ . , $g_{b}^{(+)}$ ,
$Ab=0$ , $\mathrm{C}[t_{0}, t_{1}, \ldots, t_{n}]$ $in_{<}(I_{A})$ ,
$I_{A}$ $<$ . , $in_{<}(I_{A})$





$g_{b_{1}},$ $g_{b_{2}},$ $\ldots,$ $g_{b_{s}}$
$I_{A}$ $<$ .
, $in_{<}(I_{A})$ $g_{b_{1}}^{(+)},$ $g_{b}(+)2’\ldots,$ $g_{b_{s}}(+)$
. , $in_{<}(I_{A})$ squarefree
59
( $t_{i}t_{j},$ $i\neq j$ ) .
[H] , .
, $in_{<}(I_{A})$ squarefree ,
$V=\{0,1, \ldots, n\}$ $G(in_{<}(IA))$ $E=$
$\{\{i, j\}_{i}i\neq j, t_{i}t_{j}\in in_{<}(I_{A})\}$ . $\mathrm{B}_{2}^{+}$
$t_{1}<t_{2}<t_{0}<t_{3}<t_{4}$ ,




. , $G$ , $W$
, $W$ $i$ $j$ $G$
. .
$(\rangle)$ 3 , $(\#)$ –
. , $in_{<}(I_{A})$ squarefree
, $G(in_{<}(IA))$ $\mathrm{R}^{d}$ $n+1$
{ $0$ . $a_{1}$ . $a_{2l\prime}\ldots$. $.$ an} – . , $in_{<}(I_{A})$
squarefree , GKZ- $(*)$
$G(in_{<}(IA))$ .
, [G-G-P] A $\mathrm{A}_{n-1}$
$\mathrm{A}_{n-1}^{+}=\{e_{i}-e_{j} ; 1 \leq i<j\leq n\}$
, $/n$




. ) , ( $\mathrm{B}$ , $\mathrm{C}$ , $\mathrm{D}$ , $\mathrm{B}\mathrm{C}$ )
. ,
$\mathrm{D}_{n}^{+}$ $=$ $\mathrm{A}_{n-1}^{+}\cup\{e_{i}+e_{j;}1\leq i<j\leq n\}$ ;
$\mathrm{B}_{n}^{+}$ $=$ $\mathrm{D}_{n}^{+}\cup\{e_{i} ; 1\leq i\leq n\}$ ;





.([Oh\rightarrow Hi]). $\Psi$ $\mathrm{B}_{n}^{+},$ $\mathrm{C}_{n}^{+},$ $\mathrm{D}_{n}^{+}$ $\mathrm{B}\mathrm{C}_{n}^{+}$ .
, $\Psi$
squarefree . $\blacksquare$
[G-G-P] I. M. Gel’fand, M. I. Graev and A. Postnikov, Combinatorics of hy-
pergeometric functions associated with positive roots, $in$ “Arnold-
Gelfand Mathematics Seminars, Geometry and Singularity The-
ory” (V. I. Arnold, I. M. Gelfand, M. Smirnov and V. S. Retakh,
Eds.), Birkh\"auser, Boston, 1997, pp. 205–221.
[G-K-Z] I. M. Gel’fand, M. M. Kapranov and A. V. Zelevinsky, Hypergeo-
metric functions and toric varieties, Funct. Anal. and Its Appl. 23
(1989), 12–26.
[H] , , , No. 11, 1999 ,
pp. 49–60.
[Hum] J. E. Humphreys, “Introduction to Lie Algebras and Representa-
tion Theory,” Second Printing, Revised, Springer-Verlag, Berlin,
Heidelberg, New York, 1972.
[Oh-Hi] H. Ohsugi and T. Hibi, Quadratic initial ideals of root systems,
submitted.
61
